Effects of actin and calcium ion on chymotryptic digestion of skeletal myosin and their implications to the function of light chains.
Experiments have been carried out to assess the involvement of the myosin light chains [obtained by treatment of myosin with 5,5'-dithiobis(2-nitrobenzoic acid) (Nbs2)] in the control of cross-bridge movement and actomyosin interactions. Chymotryptic digestions of myosin, actomyosin, and myofibrils do not detect any Ca2+-induced change in the subfragment 2 region of myosin. Actin, like Ca2+, protects the in situ Nbs2 light chains from proteolysis and causes a partial switch in the digestion product of myosin from subfragment 1 to heavy meromyosin. This effect is independent of the state of aggregation of myosin, and it persists in acto heavy meromyosin and in actinomyosin in 0.6 M NaCl. Digestions and sedimentation studies indicate that there is no direct acto light chain interaction. Proteolysis of myosin shows a gradual transition from production of heavy meromyosin to subfragment 1 with lowering of the salt level. In the presence of Ca2+ heavy meromyosin is generated both in digestions of polymeric and of monomeric myosin. These results are explained in terms of localized changes within the Nbs2 light chains and subfragment 1. Subunit interactions in the myosin head lead to a Ca2+-induced reduction in the affinity of heavy meromyosin for actin in the presence of MgATP. The resulting Ca2+ inhibition of the actin-activated ATPase of myosin can be detected at high salt concentrations(75 mM KCl).